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1 

m&mmsm t mewc i &r t ©m^Rit b*ufc# 
bn, mGi«siir«««*Ai-d£SA»i»:iift67c* 

[»*^2] MEMMttttttARtt, B, Si,Ge t 
W, Nb, Mo, P, V, Sb, Zr, Ti, Zn, P 
b, Zr, Cr, Sn, Ga, Fe, CoRXf%r±m& 

[M*3«3] WIB*att)BfiJiOl»«M:, 0. 5nm& 
J:5nmBTT*6^ttr«lttSll3W[ltfctt2 
fcE«<0«««tt»**^ 0 

■«©M^»Wl;«i:T«ftt5Mttit#t 
RttflM*. 

WEW»«Ji^6i*TSlifEaMki M£ttJR*MJl]lcRtf 
b*u fl9E«at«JiS:*ri£-t-S^5l7c3»^tt»/i5^* 

MEM l Oft*»l*^*T«[Ei«Hl £ ttSttttUc 
R»b*lfcJl2Wft**Jifc, 

[R#*5j SfrE»l *Mfc<&*JiW:, B, Si, Ge, 
Ta, W, Nb, A 1 , M o , P , V, As, Sb, Z 
r, Ti, Z n, Pb, Al, Sb, Th, Be, Z 
r, Cd, Sc, La, Y, Pt, Cr, Sn, Ga, 
Cu, In, Th, Rh, Pd, Pb, Mg, Li, Z 
n, Ba, Ca, Sr,Mn, Fe, Co, Ni, C 

*<D8Mfc»£±j##£ L, *UE«2^t:'g'*«tt, ME 
7C*OM<fc*fc^rtE» it^^i: £»» t f £M**g 4 

E*^aft»«:»**TF. 



(2) 4#§8 2 002-74627 

2 

[M#* 6 ] fflBS l ofc^ftJI t ^iHffl 2 Oit&toM 
^RffO-frfUS, 0. 5nmW5nm^mS:i 
*4#*^-*-SM**4*fctt5{cE«^«»Sa:»** 

[M**7] 89E«fi»JBO«««t, 0. 5nm£li3 

WE*<tB*«^iWE«{t:i *JI fc(D|H(cRtt bftfc# 

*»E«ffe: i * i a> b *T*tE*«tt* mm t &R*tm 

lc, MBK^BMKtfMBKftiABJ:!! t>ffir*tttt 

[If #* 9] «fkO*^^3SW»ic-*fi{cH*Sn/t: 
M*ttK«r4lri-5«fbB*JI t , 

JtiJEflfcffci *fla»b*Tflm#NM£ c l>IRMi t ttS»« 
J0 tc, fflEtt^BitJI&VlttBttftiAJIJ: 9 t>Xt'«* 

5 c £ j: o r $ *i f~ s a^Ji $ nr 6 

IM*«i 0] «fb©*rti3^3lMttt«c-arrtiJcBillF*n 
fc»«(ttJ»«:*+-5tt{tB5»Ji ^ , 

^ MtBKftBtffl ^ MrBafk i*Bfc«)BllfcRWbixfc# 

SftEttfk S b*n»E#«tt*BB fc WSMffiFltc 
Ritbtl, Cu, Au, Ag, Ru, Ir, Re, R 
h, Pt, Pd, Al, O sXtfN i <0 5 

»EA*Ji A»b*T«rEWb § ^Ji ^ liS^iltcRij- b 
tt, mE*»«*«:«fiS;-*-5^«7c5ll^tt*/iS7c*co 

50 Sr«ifcci:*»«^-r6«ftffia»**^. 



3 

Rtfbit, Cu, Au, Ag, Ru, Ir, Re, R 
h, Pt, Pd, AK 0sWNiO5^^>^<^ 

ft fc*l<0 

Rtf fe tifc* 2 t , 

r £ £«M» 

[if** i 2 ] is*Ji i-ii <zH*-ffta> i oicis^o 

K. 

111**1 3] fS**l 2Eto««^5' K B£ 
few + 
[0 0 0 1 ] 

[0 0 0 2] 

^eV/^L-:/ (Spin-Valve: S V) JgK 
<£5£;*:8££tfg:£t#j|| (Giant MagnetoResistance effe 
ct : GMR) fc*JJBLfc*ft^5' KOJSEfc: J: !K jfi 

-*^»«ttJB ( re-vjij fcs^ii r»ffcH* 

(Phys. Rev. B. , Vol.45, 806(1992), J. Appl. Phy 
s. , Vol.69, 4774U991)^#0B) e 
[0 0 0 3] ZtltX* ^^SVMfflt^l^^K 

{fc^£[p]_fc£-t!:£, ^^a7^ \£>/<A?7 (specular 
spin-valve : S P S V) JRli, 5 0 * X \f y YW-^^i 
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^ (Gbpsi) «±<&E«*«*£S-r3tttl?& t 

[0004] spsvtt, 7y-«*5^tttrv«icM 

*fr«*r#tt-r C fcT J: "9 
5 £-f5t>tf>T£>5 (W. F. Egelhof f et al. J. App 
1. Phys.78(l), 1 July 1995) a Ztl£X\ SPSV 

tenmr'Uxt irxm^&tzibiz^ j *-#om 

10 /■Lfc**6fctf#JK$ftT^5. 

[ooo5] 7y-mo«^s»li:iri4, 7'j- 

JIfl£f£J§U:aH&T a , Fe, Ni, A 1 <Dmt^mM 
Lfc#i£{£*5^T, MR (MagnetoResistance : 
St) lft±^«*^*^$ttT^5 0 ^e^y^/u 
(Spin Filter: SF) IrftofcSVgt't, 

[0 0 0 6] SF1S, 7y-JKc*fi*Ji*raJiLfc* 
ii^iia a»{fc*£^J*Lfc#igEK:m^T, MR O 

siM^sssnt^s. cuSfi^gcio 

nm<7>N i 0*r«j* LfcfciSfcft^ftT^S. 
[0 0 0 7 ] 

i^S. roj:5ft»*, m^S*t»ft«t/hS<*9, M 

30 znbnmm&xn, &nz j $>mm&mzL j $>i'< > m 

R»i40*fk{co*i«« 0 NiOlilOnmift 

^•sitsdm ia5MR (Dmfefr'h $ t \ 

[0 0 0 8] E8«fI(Z)|plJ:ICLfcdSor» svio^ 
[0 0 0 9] ^ h\C SVR^tlfcttSA.yKfeft 

[oo i o] «ft^s/ K«cADx+6iar, 

So La>U Ta4»:o 2 i«aiS*ti 
5(? *f»**:«ai*-fr6*#*J^Hi:4i?, m^{g:T^^ 



s 

[0011] »±RSU Ltz£ 5 lc, 7 y -ifll 

[0 0 12] #«BHttc, J&»*>SRM<D««fc£-Si,N-C4 
*nfct>ot?*>D, ^oBftte, MRtt*#jm<z>f#b*i 

[0 0 13] 

5X9*1 i, meiK»*l^&^TtNf|Btt{t:SAl^ 
f*R#«tcRtf b*L, ^|BilS3gmji^«^:-t-6±^7c^ 

[oouiifti &mtm&mm&&m * n& s f 

(spin filter) y hRff*£rfT 5 

iiT^oWrittffcS^I^Wpfc, *-?H*fl^:LTt)f* 
ffi-f 6#«tt«f*lt ^y-lfcolBottfttJh^r, 

^*i{cai*ti5*«ttft*ltt, AfffttfSlftrfl 
Lfcftl £ ffffifcufctf fc*^#r 

[ooi5] :rt', me#ttttjk»Ai». b, si, 

Ge, W, N b , Mo, P, V, Sb, Zr, Ti 4 Z 
n, Pb, Zr, Cr, Sn, Ga, Fe, Co XV* 

[0 0 16] rftfcttKfiaMHPl* LT±(Cffll^b*l 

[0 0 17] ab^iffll^U^ 
T, m^ili 5 n m^TT^S lt\ 



(4) ftl2 0 0 2-7 4 6 2 7 

© 

-^RS^SCt^BllCJi^ **KJt*H4©{ET 
*«<. ^Ofctf), 0. 5nmK±Tfc5:^5a*L 

[0 0 18] *»R(OC2 0fatt«C»Mf 

IS, «fk^*lRl^St«tt^-*ft(c:B**Jxfc*«ttl 

i^WE«fti*i^^micRtffe*ifc^«ttii3ni 

WiBflMkiii^b^rwia^att^iHifctts^- 
{Ifltcf&tfbix, MnftBMJtuniinifl:aAlJ:0 
t*^«**4r#rs*3»*li:, MrGrK»«l^&^ 
r*»E««iS«l:ttK*MifcR«t bn, ffifii«63tSl 

b^rttiBK»«i fc wtK»«fcRtt bft/cS& 2 coft:^ 
ftl*, «r«xfcr tZftWih-th. 
20 [ooi9] ::t% rft-frftj tit, »ffc 
ft, aflsft, **fcft, «{bft*^*»*i-s 

So 

[0020] *i rcfl^ftl#*e«i£rac 

ft»©IMkft'e*>s»*k:tt, HflS3i***-#n i:r- 
fcsfc^K^^att^m^-siti^jBctJ^-n^ %<d 

#. *ioft-&fti<7>±a;{cai**t5, «»s, 

^Milftjftl^orao^icK^^tfcftSrBSCfc^Jc, «:» 
'<!J 7!*rRtf SCfctfa* Lv\> 
^ [0021] i-fc, meffi^«l» t B, Si, 

Ge, T a , W, Nb, A 1 , Mo, P , V, As, S 
b , Z r , Ti, Zn, Pb, A 1 , Sb, Th, B 
e, Zr, Cd, Sc, La, Y, Pt, Cr, Sn, 
Ga, Cu, In, Th, Rh, Pd, Pb, Mg, L 
i, Zn, Ba, Ca, Sr,Mn, Fe, Co, N 
i, Cd, Rb*5TO*<0flP^JO5^^bS«Sn/t:JB 

i©7c*o»fcft*±fij&£*u mum2<Dit&®m 

tt«+67C*oBWkft«:±^»^-t-5i:, J: ^^^{c^ 
40 fkft^Mt5ri:i5-C#5. 

[0 0 2 2] ftif&b, ±iao^iJ{cjo^Tli, $tc& 

fcfc, *fi»ltc*t>5ei^{kl(7>M*ott1R«rA^± 
*5'<y T£ LT«f6-f 5 ££#tf* <5. 

[0023] iit, rnbo«*«tt»**-f*ca3^ 

b#o. 5 nm^TJc^-5^, HR»a««c J: oT*6-4 
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<o 0. 5 nm^m5:^gj Lt\ 

[0 0 2 4 ] fcffcgfcJiOJgJett, 
&^$tCMRft±fc^£^5£#>lctt, fcSSSfc^ 

I^S^^^L^, WMsBfcJBH:, Co 

*>zw*co&&tKi&&<Dftmm&xbox 

^ (J 5 #M R L fc I ^frHRSL £ - £ # T- # 
[0 0 2 5] *mW<0% 3 <Dtt*lS«;3&**^ 

■r So 

[0026] *«n^«4osftffi«l:#»»^ 
Sr#+5«ffcB*JI£v «{fc*>*fi##«ttJUcjfc&T 

£1" So 

[0027] mbo«ft«a»**^tc*5^r, iSfc 

m!:ix.5^It<MRtt$W>ir< Sfc#>, 3 
nm^Tf*)6:i:^L^ 0 £ blc#£ L< 13 2 n 
m£*TT-£>S£6l\> *fc-^T-, 0. 5nmOT^ 
S£, LT^ffl-r*IBi:OBBrK**a>tt: 

0. 5n 

S^tfctti&SfcSfcfc, ^1*9 0. 5nm»±Mt*> 
[0 0 2 8 ] 5 Ott«jS«»**f 

«u *{tto*ft^ji*tt«c-*rticB*snfc*«*jii 
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Sr#-r5*{bB#Ji^, *{ko*isi^««incjESi:r 
t. mumK£&m*>b&xmmm&<pfi$mki*Rtt 

{SJlcRtfbtl, Cu, Au, Ag, Ru, I r. Re, 
Rh, Pt, Pd, Al, O s RXfN i CO 5 %V>')?tl< 

[0 0 2 9] *^ilo«6^MM^ 

zm-tzmmmmt, mtnxft&jm&mc&ix 
t. mmmts&mii>b*xmm$pm&<pffim k\*&tt 

MWRtfbtl, Cu, Au, Ag, Ru, I r. Re, 
20 Rh ( Pt, Pd, Al, O s&U<N i <Do 

mtvojst. mm^\<»mkmmfrtD*xmm&mm,m 

k*®'&k-fZ> 0 

[0030] ±»^>^-fn©aft«ft»»3i?^^o^T 

t>, «{tB*Jil£*3^T, «^jR»««r«{k;B*iB*(c 
S r £ r-£ ^(c^S^m^rffi^S d b&X$ 

s e -tfthhs m*mffi&M&mmx&zzzkx\ & 

1h So 

[0 0 3 1 ] J:IBO*ig{c*3^Tli, iS{bB3gpj| 

tf-f^ t PMHx 5 * « ^r^ffl 1" 5 r ^ 

[0 0 3 2] tfcrixib^S v^(c^o^/^r, evgoSf 
gl^'l'T^teP tMn, I rMn, NiMn, FeM 
n, RhMn, R u M n ft ^ n »*tt*S:ffl ^ 
40 ZCktfXZZo 

[0 0 3 3] *fcc:Jxbo«*cStt»**^Wc, fflSJffl 

[oo34] m&&&n± 
mmz.&\,^xmi*<Dmm7-*&®fr&zm&^*, Ft 

LXR^ZZb&X$ 5 0 MR AM (magnetic r 

andora access memory) i: Ltlt N 5^ ^^T'^5 0 
[0 0 3 5 ] 
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[0 0 3 6 j #*ft»tt£*3^THt, y y-«i 5{io{c 

Rtf feftfc^EJtJB 1 714, 7^77^^/^, 
^«W^ B a B«t7>m~^®{cJ:i9^^ti$o *£ a B B 1?<7> 

[0 0 3 7] Z(DX. 5 H % 7V-J31 5<Dt\.mimVb 

*i5ttT-E#JB l 7*ttA«om-feJBfc'*-5r 

s-^ms. +4 t>t. »A**>*-fcJi*-*-ft 

[0 0 3 8 ] *fc % m^E#tJ§l 7^7^77^fc5 
^I47^7r^t MM* Att t co 8&JI r 6 <b , & 

[0 0 3 9] :n»LT, ***»1»ic < tiitf l 

[0040] rfifAKi *>S*H4, tem (tr 

ansraission electron microscopy : 

[0041] &stM4, *-?-«ia*f»rci3i^T^3a?y h 

!4ll@»${cmM B B B T-fci?, rfeAffj T?fc5£«»r-t-5 
14, «?lfta!IMffl5HI4#l£ 

So 

[0 0 4 2] «^KS+JBi 7«rirtt5»«tLtai 
L^<7>!4, B, Si, G e . W, Nb, Mo, P, V, 
Sb, Z r , T i , Zn, Pb, Z r , C r , A I , 
Sn, Ga, Fe, «r±JK&JIL <0*36»t>»tfil6d>4 
< ti> lo^A;f^5^ttT^6 tt ^<7)*T-^ * 
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*^t>, iftl^/jJS i 0 2 , W-O, Nb-O, M 
°-0, V-O, TiO, Cr 2 0 3 , Fe 2 0 3 , A 

[0 0 4 3] Ztlbtf rmtttJ T?*fi*»5*»tt, ED 
X (Energy Dispersive X-ray spectroscopy) friflcj; 

So 

[0 0 4 4 ] «?KJfj|l 7<0Jb{C&<tfcftS#««2 
0<7>#£f£LTi4, Ta ^, fc*kM4fftft 

■ Ht±l:7^7r^ (*A«) r^^^-fe^a 
JBl7«r r«*«j fc.fcoT+£fce£fc« 

[0045] m*&ttmi inmrnzMM-tzirm 

Lfc#x £ 0a#tf £ - J; o TffiEfrf -5 * £ 2*T-# 

[0 04 6] r<D££, S*^(cJ:5*flfA*i«*«Ji 

[0 0 4 7 ] ^fc!4, ^/^^-{UorMtS^i 

[0 0 4 8] ErFSatigl 7©JBIJStt, IRSc^tti:, *& 
5 n m£X_k.X'fo& t 

KBEIItl:#At5 ^ t tmm\^ 
5(7 [0 0 4 9 ] tTt, 7!I-|15 C0^{4, m^-^W^I 



(7) 



2002-74627 
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[0 0 5 0] 7y-ll5ll Co*l 

[0051] e^® i 3 is, -to4>^H^Lftv^ 
^r<>*v\ -tin, gtfcttsfttttttt^ mt&7x 

[0 0 5 2] (» 2 *««<DjB2 

i > 1 2 , t->® 1 3 , im&tprm 1 4 , 

16,11 om^RW/i 1 7 , 

« 2 o«^s#tji i 8\ &wa 2 0 3&i^o«{cajisn 

2JBKJ:0>«*KIMI 1 7, 1 8#Rtf MlXVS. 
[0 0 5 3] ^jHKSWcfc^Ttt, ^^2i^*fS 
*tE^##£»S:aitRt-S:: 4lc£i9, tt^ftlcSc^L 
fc«*RjtftUfl*»6Cfc#T*S. S6*4 

[0 0 5 4 ] JWfrftfcttU 7 y — ® 1 5 ICifi^B 1 

^satJB 7 y -jg i 5 & hft^m 2 

Si 8 J: 19 t>«fkL^+^5c*©«ft*«cJ: 0«Wfc-r 
5 0 :^<t Jfc-f-**, * 2 *>**rj+ji i 8te, mi 

<0«*RJtJIl 7A»b«RJi2 0«c»'t-6R*(oai(r* 

Piih+5^ y r t Lxmrn-tz* 

[0 0 5 51 tftb*,, w*lfe«*Rj+El 7, 18<7) 
k^m^tl^mS 2 OOtt^i LTIS, Ta 

Bat) r/u^^/jj^^aiistis. at 

ffcStl^-f^T a*>A 1 tt^TcSISr^frt'Sfcfc, ifi 

T. **»[»1B(cJ:ix"«, ««JB2 0«ciev^jR2(7>m^ 
RWIi 8*>t>ftffj| 2 o^ii^w^ii:/^ l 
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^R*o*iattfei:fc<v%. ztin, miom^RW 

5o o£S, l2 0l^®i8^^Sl:Mt 

[0056] ct 9 Afrwicrtt, m i tf>s*Ritjg 1 7 

B, Si, Ge, Ta, Nb, AKMo, 
P, V, As, Sb, Zr, Ti, Zn, Pb, Al, 
JO Sb, Th, Be, Zr, Cd, Sc, La, Y, P 
t, Cr, Sn, Ga, Cu, In, Th, Rh, P 
d, Pb, Mg, Li, Zn, Ba, Ca, Sr, M 
n, Fe, Co, Ni, Cd, R b *><f»J&»feS« Ztlfz 

<om^Ritmisifi % ±iB07c*ffiwt»^r, »io 

^•RWS 1 7 fc££ftT^SJ& 1 (Djt^X *) h&WlZ. 
*^7C*o5feA*feSR*nfc*2S*«r^tf»fk*d* 

[0 0 5 7] ±tB©7C*(7>EyiJ{C*5^rtt, *3&*fetrt 

7&, J:9fe«(OS*^«{b*«cJ:i3»rt-*-ti,tf % C<n 
m*R#g l 7 tt* 2 <7)m^R&/g l 8 J: 0 J; O £j£ 

^yr^Lr«ig-fs 0 

[0 0 5 8] &SJI2 0 t LTtt, ^LfnJ: T 
30 7^7;Kt^iIf5iSK 

[0059] f^e^s i 6 testae* i <oSr?-K#t/B 
[0060] mi <£>m^R#tj§ 17^ ^o^d!icom 2 <d 

TaW, tflCNiiM, fc5lM4«r#^Ta« 
tflCAliM, *?Sl/M4g5#{CC r 8Mb*. 

[0061] z.}xh<nMitfy*tej&-t'Z>*mt LTfi, 
5(? B B s ii(73^$:#5C4^T-i:5o 
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[0 0 6 2 j 7, iscommt, si&ftfcte 

[ 0 0 6 3 J 7 11-115 £>jg£j?f4, 3I*RW#J 

[0 0 6 4] 7y-|l5tt, Co^i *>5t* 

[0 0 6 51 -*, e":Wil3l4, H^Lft^R^-RJt 

*R£45RiS«ttJi 1 2<DT£'<-r r*|&S«£ L 
y?R&&f£«£l4, RufcflH>TjB«S'LT^T<>Jftlf> 

[0 0 6 6 ] £iL±HWLfcA#«|tC*5VNTIi, m^-S*f 
ttRfcSfulV R*R#R£3»fc3^tt*ft£jl±<7># 

[0 0 6 7] H3I4, «^RIt«&3R*jS;£Lfc»-& 
W^^jl^lCfc^TWt, ^iI116 0£l:^iol 

^R*f/§ i7, i2 <»m,+Ktim is, i3 <nm*&tt 

m i 9frz<DM\z.m% SfiTir**. ::t-, f iw^ 

mil 7il2 0lf^Il 8£<0H«14H2fcB8 

Ltwatfc<>w^rait-*)5 d f4fcfe, si^ 

[0068] m3<am^R£f/i i djco^rwt, 
*2<&R*R*tJB 1 8 «t «t tmfksn^r^Tc* 

[0 0 6 9 ] 1 3 0t^Wil 9£S*fls£ft-*>-*-^7C 
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**lt, T/gomi&u<m2(om^RM® 1 7, is 

[0 0 7 0] fg 3 OlfS^tl 1 9 fclMtSftfc 

B2fcHLT«J»Lfc*;&=XA£in«te % ®l 

&u<® 2 om^R&fg 1 7 , i8tt, j^BMtsn*-*- 

7(7 7, 1 8*»b»3 0«^-RitjBl 9^0»*<Dfltffi«:4 

cic< 0^9, i3^ifsitgi mi 
Run 2 <r>m*R%m 17, isi:m ltr*<z>«:»/< 

[0071] 03l:*3^ttt, m^R#t®£3Ji*gj££ 
cHfe^tn^tt, 7 y-j§ 1 sic^fc 

jSi^R^R jtS £ *r*i£R* LfcR-?-RitJB i: tf>NBT, 
H2JcB8LTfflr3aLfcl8«^*«FSixr^titfAi^ 
a? [0 0 7 2] £U:RWLfc.fc5fc, *Mfc#«lcJ:*i 

Rfc*t>j5^«*R|*/i«:, **tfcH«bfc«-T-RltJI 

icj;i9, K*LfcR?R4t4»tt*jra?*r£#?« 

[0 0 7 3] (»3 0HI«I) 0414, #:$893<Z>B[ 

SSi 0 1 coJdcte, r;K^^7'iio2^ 

J<? SV^Ktf bn*. «SjEC«tt»»*^svi:LT«:, » 
1 7!;^m 2 *ft»«fc§8 LTfifo* Lfcir^-f Jx*»<D*-7-*r 

Wkfr'^ r^swift-c-so/^r^i 103, 
I0 3^it^ti5o r*JB 1 0 3tt, 3feRtt#& 
5iM4R&€fcttfo&>ibftS 0 

[0 0 7 4 ] £ RM&ttMRM^SVONttlC 
14, *^^S*t*«ft-rSfc«)^-M^e«l 0 4, 1 
0 4#Rtf&*i, r.;fc,fetf>±{ci4, 7/Kt= J i f tJ/7'g 
10 5, KffiMli 0 6#»j«S*i3. 
« [0 0 7 5] r^T, ^-yuKIBBBWtSOnm^bl 
OOnmiST'fe^ h 7y*«tt0. 15H0. 3 

[0 0 7 6 ] £(Ttt^P^^^»j|:o^r 
RW+ 60 

[ 0 0 7 7 ] */^*£rtcj; 9 , giT^OJ: Jft«*»S 

[0078] Ta3nm <T»H) /NiFeCr3n 
m (T*l) /PtMnlOnm (RWKttJI) /Co 
Fel. 5nm (fVl) /R u 0. 9nra (t'Vg) 
50 /CoFeO, 5nm (tTVjg) /Felttl. 5n 
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m {M+RitM) /CoFe 2 n m (^yg) /C u 2 
nm (MttttfRIJI) /CoFe2nm (7y-§) / 
Culnm (iS^m®) /X («^R*fJi) /T^7 
7 ^ T/U ^ lOOnra 



(9) M2 0 0 2-7 4 6 2 7 

16 

*PttCr*ffc**:flMfcU EXAFS (Extended X-r 
ay Absoption Fine Structure) tC J; 5£jiM&0>SJH2l 

[0 0 7 9 J 



X 

(Minn) 



mmm2 



(27o , cio»HWca*iis*aa«) 

FeO:Fe203:Fe304 
=0. 5:8. 5:1.5 
Fe0:Fe203:Fe304 
=0.5:8.5:1.5 

FeBMfcft Fe203 CO -f ;t V t*— A 7, /< y $ FeO : Fe203 : Fe304 

=0.5:8.5:1.5 
Cr:Cr203=0:iO 
Cr:Cr203=0:i0 



CrBMfcft 



remit® stmit 
vamz **m\tm ftm^^miAim 

fcfc«0t|3 Cr»ft» i&ttfc 



Fe0:Fe203:Fe304 

=5:i:4 
FeO:Fe203:Fe304 

=0.5:1.5:8.5 
Cr:Cr203=0. 5:9. 5 



s*«sjixtJ c 2i:it«flf!iiato c 2^*5^rii, 

fc. 

[0 0 8 0] mimmits smM4t<z>m&, io" 6 t 

o r r <d*~ ^-o#H&rfTofc 0 -f 

£\ Ar (7^=^) fcl s c cm, 0 2 (»*) £5 

sccmi|AlT7 p 7X7|tL, flO&llJEtt 5 0 e VT* 

[0 0 8 1 ] H*9S?*^BWttt, Ar £l seem. 





270^, w&tmr 


1 


1 6% 


3SJSM 2 


15. 8% 


H»J3 


15.7 




16. 5 % 




16. 3 % 


tfc«« 1 


1 2% 


JttKtt 2 


1 5% 


itatM 3 


13. 5 % 



fcfc«0Jl#l 2%££^£ofcO£;itfLr, tfcttffi|2. 



0 2 ^5s ccmSAlT7 P 7X-7fat, 1 
0-15 cm^(tl«LfcflRJtP3&*felSff{C J: oT 

[0 0 8 2] <{*>\?-J*Xs<y?\* > Fe 2 0 3 O^ 
h&Ar r*/*s>^ Ljto lsccmO^ 

[008 3] m^WOMRftft^Mim^ 

[0 0 8 4] 

270t:, 30B#Ffl# 
16. 1 % 
1 6% 
1 6% 
16. 5 % 
16. 4 % 
1 0% 
1 4% 
1 4% 

5 c £ j: o r , ^b^i^0j?i^^ B B B ^T-^^-5 r * # 
ofc 0 

[0 0 8 5 ] ftKfti 2 o^-fbiy^^^^fc £ r. 
5, HftWirlt^rwai/iifUKfboit^^jj-c* 
r, ^<?>a^|j:^M<?) 5 %t*)ofc a Z<DZtti> 
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[0 0 8 6] JMMJr tt, «fk««Wj|S*, F e 

h^it Q tit. Cr 2 o 3 ttS5lffitt#^w, 

mmme 

HGKM7 
SftM 8 
£fli«9 

J*«« 5 

i£&#j7 
Ktt0j|8 
9 

mmm 6 15% 
igffipy 7 15.1% 

S160J8 1 5. 3% 

ISftM 9 15.3% 

Jt««4 1 1% 
bt®M 5 * 14.2% 

tfc««6 11. 1% 

tt*M 7 14.3% 

ttltM 8 11.4% 

fcfcttM 9 14.8% 

MfcJfc^r 4 - 5 < ft oX *5 I? , -Hit T a 

fcfcic, cui (^saim^) ^w#B(c»*^a»j>A> 

[0 0 9 1 ] EDX|§[:J;oT, #3orf>><bT--/M& 
< m& br 1^5 n £ aqajlf! Lfeo -tftlc** 

»SM4<>*#<fnl_LLr^5 0 rtltt, NiO. A 1 2 
0 3 ft£#, !)T£\*rmib-t&frt>Vlb 

[0 0 9 2 ] £tz, fcfc«W5r«, 1X^7^77^ 



(10) 4#H 2002-74627 
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[0 0 8 71 m%7i?fijumM&£Tfi'(*>'$ 

r-tt, Sr®TEMrt>«B a attoM^ji(cftori^r t 

#fcj&>ofc 8 MR»tttft#ft4#tt^#¥?nfc. *fc, 
Co, Fe, Ni, Cr©W»f,»iii^403 7y 
^ABMls*«f*--<rj:^MR4#tt*:*Lfco *fc, rft 
biw5%£iTOS i , Mg, Al, Bft^^^IDxfcfcO 
tS^MR«tt^Wf»tt^Lfc B 
[0 0 88]fc XO*fi8^LrfilT©J:3ft«it*r 

[0 0 8 9] 



T a WtikQfo 2nm/N i 0 2nm/Ta 3nm 
T a 2 n m/ A 1 2 O 3 2 nm/T a 3 n m 

T a Ifefctt 2 11 m/N i O 2 n m 
T aH{fc4fe2 nm/A 1 2 O 3 2 n m 
T a gtfb#> 2nm/3Ta 
T a gtfcft 2 n m 

N i O 2 nm/Ta»{fcft 2 nm/T a 3 n m 
A 1 2 O3 2 nm/T a g? ft #3 2 nm/T a 3 n m 
Ni02nm/Ta ttfcft 2 1 m 
A 1 2 O3 2 nm/T a BNfc* 2 nm 

■atoll***-*-. 

[0090] 

270^, 30f$ra& 
14. 9 % 



14. 9 % 

15. 3 % 
15. 2% 

9. 8% 
11.9% 
1 0% 
1 3% 
10. 1 % 
13. 5 % 

*>, T a ^t#>#ST- com^tfr ^^t^Sfttt, 
Wt^*ftLtL*5. 

[0 0 9 3 ] ifci&#<j6 > 8 Tit, #®CN i O&flML 
fcfcfc, a#ft«^R*M»tt«r»5^i:^r*4^o 
fc 0 NiOli, 2-5 nmaftajRJPrttAjffftflHt* 

«cri»Lrv^6ifc3ft««Br*fc. 
[0094] tt»]7, 9«t % M0#F^^r--/ur-its 

*r«or^S. L*»Lft#fe, SIMMS 7, 9£i*&-f3 

ifcSfcfcg ufcr.^tCcfcor^*W(cttii*^ifc*A«iqi 
*.feftr^£#, T a 0)12 5#A 1 x *) i>Wt3tt<n&<& 
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[0095] tit. z.tib<r)itm>\<o£x\ds^x, 2 

o7-~j\s<Dmzh®mz*$te&imm< , 2-3% 

[0 0 9 6] ztib<nWUkmc5%UT<DS i , 

[0097] fiii^ct 5£> ^£oM^*^~-<7> 
»ft<5 Lfc«*«t, »*J:<R*JHR«rJMI 

[0 0 9 8] £*_b, **««r#Bloo*«B©I»S 

[0 0 9 9] fclc, *««©*«B0)Iftfft8f|co 

[0100] H5tt, ^^J:5ft««IB*WiJS«<D* 
ottfteflW^sta 1 5 ott, n-*y-7^^:n- 
4x9 2001* % ^e^KA- 

1 5 2icg*£ix, H9Lftt'fftbSkaiH«ffd»&oiH 
•P«*lc*»+6B«Lttir^— ^tcj: D^HiA©*rti 
IC[H]$G-f & 0 2 0 011 IBSCt^;** 2 0 

[0101] W&t <i 2 0 0 #isHE-t"5 £ , ^ y K 
^7>f^l5 3 0)K«»AE (ABS) tt&jST^ 

2 0 0O»ffid»bBf*^#i:*«:t>oT««F*n5o 
[0 10 2] tf-;*'0^a yi5 4ll B^LfrtMSKlfr 

-T^*:»*atf J: 5 fcWfil LTKa**ifc**R;ff*5 J: 

[0103] 7^ax-^7^15 5ll B£Nl 



(U) mm 2002-74627 
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[0104] B6tt, 7?^=i.^-<?T-J± 155^b 

m&mxhz* ■**fth>*), ttft^jy K/^tyyy 1 6 

7-ivl 5 SO-dCttf^^aVl 5 4£*&R3 
[0 10 5] f^> 3 yi 5 4«l;^ ^5/ K 

t\ t^^avi 5 4ttft*o«*£JM5J:tra* 
K/^ty^y 16 ootl/^ Kt?*«. 

[0 10 6] r.rT% ^^K^7^^15 30«MlRl 
i (ABS) tKf^^^ 2 0 00tffi^(OP||:|j:, 

14, ^7^f^l5 3^^^^^^ 2 0 0(Offfid^f 

<>ft< , ^7^153 £«ft-r-f 2 0 0 ££$fc 

[0 10 7] A#fltr#iloo, 

[0108] *«W<7>«»s«:jft**^tt, a 

i75SB3fc«*LfcfcofcR3££ix1\ ^o^Jg^S 

6^tt*RR(c*3»5*xao*&31(DRjc, ****** 
£*L5#H£vGDi&& • J; of, R«>7gM# 

[0 10 9] K£*/*+S*Sf*<D*t# 

[0110] ^fc, ^Mgtc^irt), w^o^ 
^HJfe-f 6t>ort>, Bit • z>h<n*>ix 

*>b*S««B»K#*:ffl^Sr ir^ttr**. * b 



(12) 



2002-74627 
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[0111] 

[0 112J *fc, *»BfcJ:;h,p, yy-gisicom^ 
^WS$r2®^±^a®«^^-r^^^lcJ:or > 2<b 

[0 113] ^IHt, 5 0Gbps ifcS^tt 
[Hffio«*feKW] 

[01] **WO«l^»*»«li3&^S«ftS*t»* 

[02] *««©*2(75s«K««jc3&^5«ftsa:a» 

[04] *&m<om*^y K^SffRfrS«lfitSr«r«bg: 

0t-*>£ o 

[0 5] *«ntcJ:6aKftBftK£»1EoflEft*A«rM 
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[06] r^f a i-^7-A15 5H*OBSA. 

l l T*JB 
l 2 KilttttJI 
i 3 trvi 

1 4 ^fttttttNIJI 
10 15 7i;-i 

i6 

l 7 JB l ©«^S#J1 

1 8 «2 0«^SMJ| 
19 13 om-T-SMJI 

2 0 

1 5 0 BS&iESigg 

15 1 ^%rf^ 
153 Y*y4 ¥ 

15 4 f-^^V^-a V 

155 T^^-^T-^ 
15 6 *=i>f /l^— 

15 7 B£tt 



[01] 



[02] 



[03] 



A \ 

3 — 1 



20 
17 
16 
-15 

A A 
-13 
AZ 
-11 




: — ■ — -1 



20 
19 
8 
17 
16 
15 
14 

-13 

-12 

-11 



[04] 



[06] 




160 




(13) 



mm 2002-74627 



IBS] 




(51) Int. CI. 7 

HO 1 L 43/08 



tt»B* 



F I 

G 0 1 R 33/06 



R 



(72>«b# ie m # m 

#*JilKJi|tfifT*R/hl«*«Br l «5fc£ 

(72)|§9!# * 0 £ 

#*jimun«mT*K/Mfiij|[*Br i 
#*iH*jii»#*K/MRi*s:Br i «^ 



(72) ft « ft h] 

#*jimiijii*i(r*K/Mftx*»r i ttst^ 

F^-A(##) 2G017 AA01 AB05 AB07 AC09 AD55 

AD63 AD65 
5D034 BA03 BA05 BA15 BA17 CA02 

CA06 CA08 DA07 
5E049 AA04 AA07 AA09 ACOO AC05 

BA12 DB12 FC03 GC01 
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